Introduction
Improving metabolic control can reduce complications in type 2 diabetes (1-4). Conventional (CIT) and flexible, intensive insulin therapy (FIT) are treatment options in insulin-dependent type 2 diabetes. In CIT, participants inject premixed human insulin (30% regular insulin, 70% NPH-insulin) before breakfast and dinner and follow individually adjusted diet plans with fixed amounts of carbohydrates (5) . In FIT, blood glucose and desired carbohydrate intake adjusted human regular insulin becomes injected before main meals. When necessary, NPH-insulin is added at bedtime. CIT can be easy to handle and requires less active diabetes selfmanagement. In FIT, patients benefit from dietary freedom and improvement in quality of life (6) . In pilot studies, FIT has shown good metabolic control and low risk of hypoglycemia (7) . FIT may have additional advantages due to better post-prandial blood glucose control (8) .
Research design and methods
We tested the hypothesis that FIT and CIT in insulin-naive adults with type 2 diabetes are equally effective in regards to metabolic outcomes. We hypothesized that younger participants, in employment, would prefer FIT. The trial was designed as a clinical, prospective, randomized, open label, single center, cross-over study. The primary end-point was glycosylated hemoglobin A 1c (GHb), secondary endpoints were mild and severe hypoglycemia, insulin dosage, blood pressure, BMI and therapy preference. Participants started insulin therapy either with CIT (group A) or FIT (group B), randomly. Individual insulin dosage and carbohydrate intake were determined over a four week run-in period with weekly visits. All visits were the same in both groups and held in the study center. In CIT, daily blood glucose self-control was performed before breakfast and dinner, in FIT before main meals. Oral anti-diabetic drugs were not permitted. The participants completed an out-patient Diabetes Treatment and Teaching Program with 5 lessons (90-120 minutes) during run-in (8, 9) . The run-in was followed by an 8 week study sequence until cross-over. At crossover, participants were given one structured teaching session for refreshing and switched from CIT to FIT or FIT to CIT. After an one week run-in period for insulin dose-adjustment, participants completed the second 8 week study sequence. At trial end, therapeutic preference was investigated with a structured interview. (table  1) . In linear mixed-effects models, GHb after CIT and GHb after FIT were not associated with age, gender, diabetes duration, initial GHb, blood pressure, lipid profiles, co-morbidity and occupation. 20 participants preferred to continue CIT, 18 opted for FIT. Reasons to opt for FIT were: therapy flexibility (n=9), easier therapy (n=1), metabolic control (n=1). Arguments in favor of CIT were: easier therapy (n=8), fewer injections (n=8), metabolic control (n=3). In a binary logistic regression model 88% of therapy decisions were explained by the last therapy option. To add data on age, gender, diabetes duration, GHb after CIT/FIT, initial GHb, blood pressure, lipid profiles, co-morbidity and occupation did not improve the model.
Conclusions
Initiation of insulin therapy in type 2 diabetes was safe and effective. Metabolic control improved during the first study sequence in FIT and CIT but did not further improve in the second sequence. Participants did not reach GHb levels below 7%. After having practiced CIT and FIT for 8 weeks each, participants preferred their last therapy. This indicates that clinical advantages of CIT or FIT were of minor importance for participants irrespective of age or being employed or not. Interestingly, in contrast to patients with type 1 diabetes, gaining more dietary freedom seems not to be a prevalent motive in type 2 diabetes (6). Limitations to consider include: The sample size of this RCT was too small and the study period too short to detect minor differences. Carry-over effects of the cross-over design can reduce the effect of the second trial sequence. The primary outcome measure of this trial (GHb) was a surrogate parameter. Comparison of side effects may be limited by different definitions of mild and severe hypoglycemia. Participants were young and had early manifestation of type 2 diabetes compared to general population (10). Older patients with impaired cognitive function might be unable to practice effective diabetes self-management using insulin therapy or might be disinterested in the clinical advantages of FIT and CIT (11). 
